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Abstract
This paper examines Victoria’s land-use history and the range of environmental, economic and
social forces that resulted in the significant depletion of the state’s natural assets. Historically, a suc-

cession of differing management practices has been applied to Victoria’s natural assets, from Koori
husbandry, through pastoralism to the more intensive agriculture of settlers. In the 20th century

agronomy and technology further intensified and industrialised production across most landscapes.

Land-use activities of one generation frequently caused management issues for the following genera-

tion, continuing a decline in the living natural capital. Environmental assets and processes were not

considered and remained as external factors to economic production. Analysis suggests current and
future drivers of land-use are changing and thus that future landscapes will change. There are there-

fore opportunities for the community to reverse some of the adverse effects of past practices. This

increased knowledge, plus the affluence gained through past consumption of natural assets, should

be used to replenish the living natural capital. ( The Victorian Naturalist 123 ( l). 2006, 4-28)

Introduction

In Part 1 of this paper we provide an

overview of Victoria’s land-use and envi-

ronmental history.
1 This is done through:

1. constructing a simple framework
through which to view land-use and eco-

logical change;

2. analysis of various statistics in broad

periods: Koori management, 1770-1850:

1851-1900; 1901-1939; 1940-1970, and

1971-2004;

3. observations and reflections of partici-

pants in our history.

Part 2 of the paper will provide an assess-

ment of the prospects for replenishing

some of Victoria’s depleted living natural

capital, and examine some of the future

drivers of land-use change.

The present landscape condition is the

expression of past natural events and man-
agement of the natural capital (Figs. 1 and

2). Economics, demography, environment,

culture and public policy all have played a

part in shaping Victoria’s landscapes.

From the 1840s, traditional Koori land

management was replaced by an exploita-

tive colonial view of the landscape. Early

Fig. 1 . Victoria - Modelled Pre-1750 Landsat TMSatellite Image (DSE 2003)

‘Department of Sustainability and Environment, PO
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squatters were replaced by intensified land-

uses and, in the 20th century, agronomic
practices such as the use of fertilisers. The
introduction of pesticides and herbicides
led to the increasing industrialisation of
agriculture and the rise of agribusiness.

With a few notable exceptions, land and
water use has been driven by commodity
production (Wadham et al. 1957), and
environmental assets and processes have
not been treated as costs of, or benefits to,

production. Generations after Major
Thomas Mitchell's overly optimistic
assessment of western Victoria as
‘Australia Felix’ (Mitchell 1838), we are

now coming to terms with living in the dri-

est inhabited continent (McKernan 2005).

By 1982 about 67% of Victoria had been
transferred from the Crown to private own-
ership, making it the most alienated state in

the Commonwealth (i.e. the greatest
amount of land that has been transferred

from the Crown to private ownership). At
the same time, Victoria also has the great-

est concentration of bioregions under high

environmental stress (Fig. 3). Large seg-

ments of our biodiversity have been deplet-

ed and declines in ecosystem function and
services are evident. Victoria’s tree cover
has been depleted by 62%, which is associ-

ated with the decline in other assets: threat-

ened species, rivers and streams, wetlands

and soils. Only 22% of river and stream
length in Victoria is in good or excellent

condition and many environmental indica-

tors are predicted to worsen in the next
decades as effects of past land-use become
manifest ( VCMC2002).

The land-use activities of one generation

frequently led to management issues for the

following generation (Smith 2000), with a

legacy of continuing decline in natural cap-

ital. Historic drivers of land-use are chang-

ing, creating novel opportunities, if not
imperatives, to reverse historic trends and
improve the condition of our future land-

scapes and natural capital. Positive changes
are evident in our evolving use of public

land, and indeed perceptions of all land and
water use and management.

Framework for examining Living
Natural Capital

Living natural capital is defined here as

biodiversity assets and the processes they

support and provide. Our native biodiversi-

ty is ‘the variety of all native life forms ...

the different plants, animals and micro-
organisms, the genes they contain, and the

ecosystems of which they form a part’

(Commonwealth of Australia 1996).
Economic and social capital are tradition-

ally measured by growth (toward an
unknown or undefined point), whereas nat-

ural capital is measured by its variance

Fig. 2. Victoria - Landsat TMSatellite Image 2000. (DSE 2003)
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from an ideal or benchmark. Thus there are

fundamental differences in accounting for

these asset types. Natural capital is finite -

it cannot be increased beyond a ‘natural
1

or

benchmark value, but may be diminished

through unsustainable use of natural

resources or replenished through appropri-

ate management. Some depletion of natur-

al capital (e.g. extinction) is irreversible.

Natural capital costs of economic and

social development have been viewed tra-

ditionally as economic ‘externalities’

-costs that are not incorporated into the

economic transaction (Herath 1998; see

also Daly 1991).

Three perspectives are useful when
examining living natural capital. The first

is the natural capital expressed at a site

(e.g. Fig. 4; Parkes et al. 2003). The sec-

ond is the amalgamation of these effects at

the landscape level (Fig. 5), which magni-

fies the ecological consequences of each

site and may reach ecological thresholds

(Radford et al. 2005), Removal or change

in species composition (e.g. elimination of

higher order predators) may affect ecosys-

tem function. (See Mansergh et al. 2004

for a discussion in the context of alpine

areas.) The third is the landscape-scale

effects that arc expressed elsewhere -

either regionally (e.g. water in rivers and

streams) or globally (e.g. atmospheric and

climatic conditions). This paper concen-

trates on native vegetation as a high-order

indicator of our natural capital, and relates

this to other natural capital assets such as

soil, water and associated biota.

Photosynthesis converts atmospheric CO.

to organic carbon, which builds soil carbon

and soil fertility-major elements in natural

capital. When forests are converted to cul-

tivated land, the natural living vegetation is

lost immediately. Organic carbon reserves

and nutrients continue to decline over

decades (Fig. 8). although productivity can

be increased using external inputs. Exotic

animals grazing on natural vegetation will

cause depletion of probably intermediate

proportions, but changed fire and grazing

regimes do affect ground cover species

(McIntyre and Lavorel 1994). Clearing

trees also changes the distribution of avail-

able microhabitats (water/light availability)

tending to simplify understorey and ground

cover. The removal of deep-rooted peren-

nials affects groundwater and increases the

risk of soil erosion, depending on topogra-

phy and landscape.

Vegetation clearance and land-use

change alters the original intact vegetation

in a systematic manner: firstly to a varie-

gated pattern of vegetation, then to frag-

mented vegetation, and finally to relict

vegetation (Fig. 5; see Radford et al. 2004.

2005 for woodland birds). Recent debate

and research suggests that there are eco-

logical thresholds (reviewed in Huggett

2005)-points along a continuum of change

(e.g. loss and fragmentation) at which a

qualitative change lakes place in the

ecosystem, such as its ability to support a

prior suite or richness of species. (See

Soule et al. 2004 for a more complete dis-

cussion in relation to connectivity.)

A further issue is that of unequal repre-

sentation of habitats in the landscape. Even

subtle variations in the soil fertility,

hydrology, etc. may affect the ability of an

ecosystem to support populations of flora

and fauna, particularly at a time of stress

such as drought. (See, for example.

Soderquist and Mac Nally 2000; Mac
Nally et al. 2000). More productive sites

would have been cleared first so all exam-

ples of a particular habitat could be lost

even where much of the vegetation has

been retained.

Victoria has a sound mapping base of our

vegetation (Ecological Vegetation Classes

|EVC|) and measurement of the extent of

vegetation cover is periodically updated by

remote sensing information (e.g. Gilbee

1999). As our understanding of the pattern

and extent of habitat loss becomes clearer,

the development of robust measurements

for assessing changes in condition of nat-

ural capital will be critical in determining

our starting point and success in restora-

tion (Parkes et al. 2003) (Fig 4).

Koori land management
At the time of European settlement, the

natural capital of Victoria had been influ-

enced by Kooris for more than 40 000

years. This natural capital existed in a

largely ancient isolated continent charac-

terised by low nutrient soils and a high

biodiversity. In the course of the long

Koori management there were probably

faunal extinctions (e.g. of the megafauna;

6 The Victorian Naturalist
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Roberts et al. 2001). Fire was a natural

occurrence, but it was also an important

management tool in the hands of Kooris.

Its use probably played a large part in the

spatial expression of Victoria’s vegetation

communities and their composition. The
Koori population was spread across

Victoria in accordance with their knowl-
edge of the long-term and seasonal carry-

ing capacity of the natural environment
and their owr n technology (Smyth 1878;

Lourandos 1997).

Koori life and land management in the

19th and early 20th centuries were record-

ed by contemporary Europeans (e.g. Smyth
1878; llowitt 1904), but modern research

(e.g. Lourandos 1997) and recent Land
Title Cases (Clarke v State of Victoria

[2005] FCA 1795) have provided more
detail and often different perspectives. In

south-western Victoria, eel traps were used

by people who were more sedentary than

previously thought. Research following the

2003 fires in eastern Victoria suggests that

there was an active occupation of the

forested/alpine areas (Freslov et al. 2005).

The landscape that Europeans exploited

with new animals, technology and belief

systems was a manifestation of both Koori

management and the ‘living natural capi-

tal’ available in Victoria.

1771 - 1850 : Koori - frontier

Squatters took up land in Victoria, from
the 1830s onwards. Edward Henty settled

illegally at Portland in late 1834; John
Batman procured 243 000 ha around Port

Phillip from the Kulin in 1835; the Omeo
district and parts of Gippsland were taken

up around the same time (Brodribb 1883;

Prcndergast 1968). Before Victoria was
legally opened for settlement in 1836, there

were about 180 Europeans and 25 000
sheep (Catrice unpubk). Squatters in search

of pasture came from Tasmania and, urged

on by Mitchell's optimistic observations,

south from New South Wales, to take up
prime grazing land (Roberts 1935). This

occupation was extremely rapid. By the

1850s most of Victoria except the Mallee

and parts of Gippsland were available to

the squatters (under a £10 licence) and
there were more than six million sheep and
about one million cattle (Powell and
Duncan 1982; OCE 1992). Later licences

were for the more inhospitable areas, such

Vol. 123 (1)2006

as the Wild Cattle Run (forests of South

Gippsland) of over 100 000 acres and a

‘carrying capacity’ of 640 cattle, taken up
in 1848 (South Gippsland Pioneers’

Association 1966). Transport was overland

(droving) and on water, and durable com-
modities such as wool and tallow provided

exports and financial return.

Grazing sheep and cattle favoured the

open grasslands and grassy woodlands
(Prendergast 1968; Lunt et al. 1998).

Access to permanent water became impor-

tant and carrying capacity varied (Garder

1896; Smith 2000). Squatters exploited

existing native vegetation (grasses and
forbs) and landscapes (grasslands) previ-

ously husbanded by the Kooris, and con-

verted natural capital into food and fibre.

Some native species declined very' rapidly;

for example, Murnong or Yam Daisy,
which had been a staple Koori food (Gott

1983). The selective grazing of the sheep

and cattle must have caused local extinc-

tions of ground-cover species and inhibited

regeneration of others. Many local histo-

ries recorded the early disappearance of a

range of plants and animals, and gradual

changes in the structure of the vegetation

through fire and ringbarking (e.g.

Prendergast 1968).

In some areas the collapse of natural sys-

tems was already evident under the

onslaught of introduced ungulates. In 1853

John Robertson, who had taken up land in

the Wannon region in May 1840,
observed:

A rather strange thing is going on now. One

day all the creeks and little watercourses

were covered with a large tussocky grass,

with other grasses and plants, to the middle

of every watercourse but the Glenelg and

Wannon, and in many places of these rivers;

now that the only soil is getting trodden hard

with stock, springs of salt water are bursting

out in every hollow or watercourse, and as it

trickles down the watercourse in summer,

the strong tussocky grasses die before it,

with all other. The clay is left perfectly bare

in summer. The strong clay cracks; the win-

ter rain washes out the clay; now most every

little gully has a deep rut; when rain falls it

runs off the hard ground, rushed down these

ruts, runs into the larger creeks, and is carry-

ing earth, trees, and all before it (quoted in

Jones 1999).
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Landscape Health

Highest stress

2nd highest stress

3rd highest stress

3rd lowest stress

2nd lowest stress

Lowest stress

Fig. 3. Bioregional landscape stress for Australia (Source: NLWRA[2002a])

Fig. 5. Vegetation pattern in the landscape (after McIntyre and Hobbs 1999) and its effects on reveg-

etation (D Parkes, pers. comm.).

8 The Victorian Naturalist
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Fij;. 4. The natural capital of vegetation and soil at three stages of landscape degradation (habitat

score, see Parkes et at. 2003 ).

Fire was an important tool of the Kooris.

Europeans used fire to create green pick

for stock, although this was modified as

fencing and closer settlement progressively

restricted burning to ‘the bush’. Of the

uncleared Gippsland forests-probably the

montane areas-Howitl (1891) observed

that ‘These annual bush fires [of Kurnai]

tended to keep them open and to prevent

the open country from becoming over-

Vol. 123 (1) 2006 9
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grown. In the same area (although varying

in different forest types), dendrochronolog-

ical studies indicate that fire became more

frequent in the colonial period than under

the Kooris (Banks 1989).

1851-1900: Colonial pioneers

The gold rush raised the population of

Victoria from 77 345 in 1851 to 540 322 a

decade later. Local landscapes, particularly

streams, were radically changed in the

search for alluvial gold. The need lor

durable beams in gold mines, wood for

buildings, piers and railways, and timber

for fuel (including for paddle steamers

along the Murray River) drove timber har-

vesting in the Box-Ironbark and Red Gum
forests and rapidly depleted many areas of

mature native forest (NRCL 1957). By the

end of the colonial period mining was still

a major activity in more than 28% of the

729 Victorian townships, although some

areas had been abandoned and natural

regeneration was occurring.

During this period Koori land manage-

ment was curtailed and negative attitudes

and actions against the Kooris rapidly

developed in the colonial population

(Cannon 1982) and by 1861 the Koori pop-

ulation was estimated at only 16%' of pre-

settlement levels (Coutts 1982). Watson

(1984) concluded that 'far from being

inevitable, the destruction of the Kurnai

(Gippsland region) society was gratuitous

and grotesque*. (Sec also Leslie and Cowie

1978; Christie 1979). By 1886. after dis-

ease, resistance and dispossession, the

Koori population had been reduced to

about 6% of its pre-settlement level (800

people) (Christie 1979).

The concept of terra nullius - land unoc-

cupied and thus free to be taken-emerged

as the underlying paradigm of European

settlement and allowed alienation to pri-

vate property. From the 1860s. a series ot

Acts were passed for closer settlement

requiring 'improvements* to the properties

(Catrice unpubl.) and government survey-

ors ‘squared* up the landscape for alien-

ation and agriculture of the pioneers

(Chappel 1966; Dingle 1984). Agrarian

idealism was reinforced by Jeffersonian

ideas of social democracy in which free,

independent, small land-owning primary

producers would form the basis of a new

society. The Christian philosophy of sub-

duing the earth, as expressed in Genesis 1;

28, also underpinned this view. A Scottish

pioneer of the Monaro, John Dunmore
Lang, envisaged future landscapes as val-

leys of Christian villages (Watson 1984, in

Seddon 1994).

The change in land tenure was to have a

profound effect across a range of Victorian

environments (Bromley 1991). Closer set-

tlement meant more labour available for

intensive clearing, both of the preferred

grassland and woodland environments and

the higher-rainfall forested areas-the

colony was to be ‘Europeanised*. Native

vegetation and species disappeared at the

site and at the regional level prior to any

detailed knowledge of their favoured habi-

tats. For example, forest dependent

Lead beaters Possum Gymnobelidus fead-

beateri is known from only a single record

in south Gippsland (Bass River). The

depletion of large areas of forests of south

Gippsland and the western Strzelecki

Ranges was rapid after being opened for

settlement (1870s) when 90% of the work

in the first 5-10 years was axe-work (South

Gippsland Pioneers' Association 1966). In

the Narracan region, dairy pastures

(Adams 1978) were to dominate after the

technique of ringbarking (a unique

Australian invention) eliminated the tallest

hardwood forest on Earth. The transition

from pastoral ism to intensive agriculture in

this region eliminated native trees to create

a new landscape ‘that reminds one of the

grassy hills and valleys of glorious Devon

(Western 1966).

Howitt (1891), an astute observer of

nature, reflected on the interaction of land-

use, soils, climate, insects and water on

vegetation of the Gippsland Red Gumfor-

est during this period:

The long continued use of the country for

pasturage, the trampling of the surface of the

ground by stock, has greatly hardened the

soil, so that rain formerly, in ... the ‘normal

state for Eucalyptus', soaked in, now runs

off. In the course of successive droughty sea-

sons, the soil of such places becomes thor-

oughly dry and hard, so that the red gum is

deprived of much moisture which it other-

wise would have in reserve. The trees are

wanting in vigour and thus unable to with-

stand the attacks of insect pests.

10 The Victorian Naturalist
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The selective grazing of sheep and cattle

would have inhibited regeneration of

canopy and shrub layer, and properties

were improved’ by tree removal, chang-

ing the composition of the understorey. In

some landscapes, such as the Gippsland

Plains, lack of regeneration began in this

era, leaving only senescent Red gums in

the 1980s (Kile et al. 1980).

Pastoralism, based on native pastures,

remained the primary land use (in terms of

area) with increased clearing across the

landscape in more closely settled areas.

Licensed grazing of public land became a

legitimate use for land not yet alienated.

Many local towns quickly established

Agricultural/Pastoral Societies to aid settle-

ment and production, for example Port

Fairy in 1853 (Earle 1975). However, there

was little evidence of pasture improvement

(Smith 2000). In 1900 only two tonnes of

seed for improved pasture was produced in

Australia (Smith 2000). Improvements such

as fencing and buildings made fire less

desirable, and the consequential change in

fire regimes and greater herbage production

may have increased organic matter (Smith

2000) and lowered soil pH. Over two thirds

of the state (Figs. 6 and 7) was undergoing

the degradation trend evident in the differ-

ence between Figs. 4a and 4b.

The fragility of the Australian environ-

ment to introduced plants and animals was

unknown, and acclimatisation of exotic

species was part of Europeanising the land.

Two major vertebrate pests were released

on some of the large squatting-derived

properties, as on the Western Basalt Plains,

and spread very rapidly-rabbits in 1859-

1860 (Williams et al. 1995) and foxes

around 1870 (Rolls 1969). Plants were also

introduced, both consciously and inadver-

tently. Pastoralism also meant that native

predators such as dingos, quolls and other

species were persecuted and were to

become regionally extinct.

Cropping, initially for feeding horses for

transport, moved to wheat growing and
was to become the second agricultural sta-

ple, particularly in the drier regions. The
repeal of the English com laws opened the

largest global market for wheat and a new
durable commodity that could be grown in

the Antipodes (Wadham et al. 1957). In

1850 the area of cropping was negligible,

but by 1860, 18 of the 37 counties had

minor cropping (wheat) areas (13 of these

< 5000 ha) concentrated in the south-west-

ern, central and north-eastern regions

(OCE 1992). By 1880 the Wimmera,
Malice and Rivcrina had been ‘opened up\
and most of the one million hectares under

wheat was north of the Divide (OCE
1992). The coppicing nature of mallee

eucalypt meant that until the roots died or

were removed, selectors faced substantial

ongoing work (McKernan 2005). The
invention of the stump jump plough and

McKay’s ‘Sunshine’ harvester, and the

expansion of the railway network (which

reached Swan Hill in 1890) facilitated land

clearing, a requirement of closer settle-

ment. On a ‘good day’ a bullock or horse

team could clear 10 acres, and this was
increased with the introduction in 1880 of

traction engines, 2600 of which were used

in the Mallee over several decades (Garder

1986). By 1900 the residual natural capital

of the natural vegetation (in soils) was
being depleted (Fig. 8)-the wheat yield per

hectare had declined by more than 50%
between 1870 and 1900 despite more land

being ‘opened up’ (OCE 1992) (Fig. 9).

In the semi-arid Murray Mallee and
Riverina, pastoralism, cropping and rabbits

led to the loss of 10 of the 14 mammal
species now extinct in Victoria-including

rodents, bandicoots, dasyurids and
macropods (Menkhorst 1995). One third of

the semi-arid mammal fauna was to

become extinct. Selective and excessive

grazing by sheep and, subsequently, rab-

bits, utilisation of all fertile areas, and

clearing for crops eliminated species and

habitats. ‘Regeneration of some trees and

shrubs, notably Slender Cypress Pine

Callitris gracilis subsp. murrayensis , has

been a rare event ... following rabbit inva-

sion
7 (Menkhorst 1995). Natural capital

depletion includes both absolute loss and

degradation in condition and processes in

uncleared environments.

Major droughts occurred during the period

(Keating 1992). The native biodiversity had

evolved with periodic drought, but this was
the first period where the flora and fauna

had to survive in much reduced habitat with

increased grazing pressure. Water, or lack

of it, was emerging as a limiting factor of

the Victorian environment for the trans-

Vol. 123 (1) 2006 11
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Fig. 6. Changes in land tenure and status in Victoria. (Adapted from: OCE1992)

Fig. 7. Total area and proportion of crops, pastures and other uses of agricultural land in Victoria.

Source: ABS Agriculture Commodity Survey, Australia (7113.0 and 7121.0), various years. Note:

there was no ABS data available for the area of native pasture prior to 1910-11 or for the total area

of agricultural land between 1860-61 and 1910-11. The dotted lines provide an extrapolation of these

values.

planted agriculture. The socio-economic

effects of the drought of the 1880s on the

ill-prepared farmers (and their stock) were

dramatic. When the Archbishop of

Melbourne visited the drought stricken

areas his spiritual advice was ‘Don’t pray

for rain - dam it’ (McKernan 2005). The

extremity of the droughts and the slow reali-

sation of their periodicity was to prompt a

search for ‘solutions’. As early as 1884, a

New South Wales Royal Commission con-

sidered diverting the ‘unlimited’ water of

the Snowy River to the Murrumbidgee

(Miller 2005).

The high country would not be alienated,

but instead licensed for summer grazing,

12 The Victorian Naturalist
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CLEARING

YEARS

Fig. 8. Loss of soil carbon following clearing and cultivation. Adapted from Houghton et al. (1983)
in Attiwill and Leeper (1987).

O Mxn paM(rnvna » yw>

Fig. 9. Wheat production and yield
in Victoria 1848-1901. Source: ABS
Yearbook Victoria (1301.2), various
years.

augmenting the viability of some of the

small selectors and established squatters

(Prendergast 1968) and providing drought
refuge. Within the remaining Crown land
estate the concept of reservation, for spe-

cific public purposes (forestry, parks,
roads) developed. The need for long-term
protection of forests for timber had
emerged and Wilsons Promontory was
reserved fora national park in 1898.

The policy of retaining unbroken Crown
land frontages along the coast began as

early as 1856 and was extended to inland

rivers and water bodies (SRWSC 1983).
The water frontages provided water for

stock and prevented the squatters denying

access (Cabena 1983). By the 1880s a

legal framework for management was
established. However, in 1903 private use
was formalised by licensing to landhold-

ers. The opportunities of this far-sighted

policy that could have protected our rivers

and streams were squandered with 50% of
frontage licensed and a further 20% ille-

gally grazed (SRWSC 1983). There were
dramatic consequences of this conversion
for the degradation of riparian and in-

stream habitats (SRWSC1983).

By 1900 railway infrastructure was in

place across Victoria, opening up new agri-

cultural areas, particularly the northern
cropping and dairy districts where refrigera-

Vol. 123 (1) 2006 13
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tion assisted getting product to markets.

However, this was after many closer settle-

ments failed, as the economic viability of

the extent of land ‘selected’ depended on its

inherent productivity over time, the fre-

quency of drought, and the economics (e.g.

depression of 1890s). The net land-use

result was that most land suitable for agri-

culture had been alienated, and over halt of

the remaining public land (wasteland of

Crown) licenced for grazing and other uses

(Fig. 6).

‘Native game' species declined rapidly

around Melbourne from the 1860s

(Wheelwright 1979) as it became a larger

urban centre. Intensive horticulture in

areas such as Geelong-Barrabool (Wynd

1992), the Yarra Valley and the

Mornington Peninsula developed to supply

Melbourne, and was accompanied by

large-scale removal of native vegetation.

By the 1890s, Victoria’s urban-rural pat-

terns and perhaps cultural perceptions of

this divide (McKernan 2005) were largely

set; Melbourne’s population was 43% of

the state’s 1.14 million, with regional pop-

ulations concentrated around the major

goldfields (Powell and Duncan 1982). At

that time Melbourne was at the forefront of

innovation in water supply and sanitation,

and its water supply catchments were

closed - providing unique ‘reference areas'

for montane wet forest. Alter a typhoid epi-

demic killed 560 people in 1889, engineers

designed an underground sewerage system

that went to a ’sewage farm’ (Werribee)

that, while destroying natural swampland,

would provide substantial habitat tor a vari-

ety of waterbirds, particularly international

migrants, up to the present day.

20th Century: 1901-1939-Federation,

agrarianism and agronomy
After World War 1 (WW1), soldier set-

tlements brought about major clearing of

vegetation in the northern Mallee. The size

of blocks proved to be uneconomical and

of the 12 635 soldiers who settled there

only half remained by 1934, (Priestly

1984, in OCE 1992). Most land was con-

verted to cropping which, compared to

grazing native pasture, eliminated natural

vegetation at the site level (Figs 4, 8 and

10). The largest cropping areas were in the

Wimmera-Mallee and Riverine Plains. The

absence of deep-rooted trees and initial

crop rotations induced severe soil erosion

(OCE 1992) and major dust storms

occurred in the semi-arid zone in the 1930s

and 1940s (Garder 1986). Wind erosion,

periodic plagues of the introduced House

Mouse Mus musculus (e.g. in 1917) and

rabbits affected both production and natural

capital. The area under cropping in Victoria

peaked in 1930 and 1931 at 3.7 million ha,

with vegetation patterns in many of these

landscapes becoming fragmented or relict

(Fig. 5). Productivity increased with the

adoption of fallowing, phosphate fertilisers

and improved varieties (OCE 1992).

However, many farms were not economi-

cally viable even with a level of government

assistance (Wadham et cil . 1957).

Throughout the period, small farmer pas-

toral ism remained the most extensive land-

use and continued to be based on clearing

trees, and using native pastures with some

pasture species introduced. In some inten-

sively grazed (dairying) landscapes, native

trees had been eliminated. For example,

around Leongatha in 1918:

‘...there is ..., in many instances, a total

absence of live timber in the paddocks, set-

tlers having evidently been so intent upon

clearing of the heavy timber ... that the bene-

fits of trees as shelter belts was not perhaps

fully appreciated’ (Watkinson 1966).

Over the period, small owner-farmers were

assisted with technical information derived

from the emerging body of applied sci-

ence. But biological information on man-

aging the natural capital related, exclusive-

ly, to production. For example, The

Fanner's Handbook (Department of

Agriculture NSW1946) had 30 pages

devoted to clearing techniques.

In 1924, the Waite Institute was estab-

lished in South Australia for the purposes

of calling ‘science to our aid' in agricul-

ture. CSIR (later CSIRO) was established

soon after, with the soil research division

close to the Institute. Knowledge that had

been acquired in the English grasslands

(e.g. soil-plant relationships and the con-

nection with productivity) was combined

with local knowledge of the Tow produc-

tivity’ of Australian soils (Harvey 2002).

The first Director of the Institute, A
Richards, expressed concern at the loss of

native grasslands, but early work on native

14
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Fig. 10. Tree cover in Victoria 1869 (after Everatt and von Mueller) and 1993 (from Landsat TM)
DSECorporate GIS.

pastures, for example by Cashmore on
Danthonia (Smith 2000), was largely
abandoned when the productivity of exotic

species such as perennial rye grass and
nitrogen-fixing clovers became evident.

With the application of phosphate and
trace elements to different soil types,

potential increased farm production and
potential erosion mitigation became possi-

ble across a range of landscapes including

new areas that were not previously arable.

The Dry Sheep Equivalent became the unit

of productivity in the Australian pastoral

landscape, allowing comparisons of man-
agement systems.

In 1929 the Australian Government intro-

duced a superphosphate subsidy to stimu-

late pasture development, and this became
Australia’s primary fertiliser. Widespread
chemical use of fertilisers and pesticides

came to underpin productivity in this period.

The record drought of 1902 came at the

end of a seven-year period of aridity and
nurtured concepts such as 'drought protec-

tion’, culminating in the River Murray
Waters Agreement of 1915 (Jacobs 1990).

This agreement led to the establishment of
storages such as the Hume Weir and a

series of 26 locks along the Murray River
(Fig. 1 1). The Long Lake water scheme
channelled water over an area of 1600 km2

north-west of Swan Hill (Garder 1986).

The Hume Weir was completed in the late

1930s, beginning the large-scale regulation

and storage of Murray River waters. Flood
controls (levee banks) and irrigation would
begin to affect the natural hydrological
cycle, and consequently the health of adja-

cent riparian forests and ecosystems. The
cost-effective landscape-scale engineering
of the time involved open channels, creat-

ing very ‘leaky’ systems. Major droughts
remained a recurring feature, and occurred

in 1914, 1927, 1938 and 1940-41.

The effect of loss of deep-rooted perenni-

als on a landscape scale became apparent,

firstly in the soil erosion (Mallee dust
storms), and then through rising water
tables and increasing salinity in some land-

scapes. In the Cohuna district in 1901
salinisation emerged as a regional problem
soon after irrigation commenced. The
opening of Torrumbarry Weir in 1924
accelerated the problem, so that by the

early 1930s salinisation seriously affected

300 000 ha in the Reran g region (Mackay
1990; Macumber 1990). Drainage projects

were evoked. Barr Creek became and
remains the largest single input of salt into

the Murray system.

The remnant vegetation patterns in many
agricultural landscapes were reduced to

fragments or relicts (Fig. 5). Importantly,
on public land that traversed these land-
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Fig. 13b. Machinery crushing

basalt rocks in situ in native

pasture. Note the rock fences

from past removal.

Fig. 13. Recent intensification of land use in SWVictoria. (Photos:

Perret; (c) Ian Mansergh).

Fig. 13c. Stubble burning and

elimination of mature Buloke/

redgum.

(a) Greg Campbell; (b) Phil

16
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CAPACiT* A* SyWM

Fig. 11. Growth in volume
of water storages in

Victoria. (OCE 1992, after

State Rivers and Water
Supply Commission
1980).

scapes (such as stock routes, stream
reserves, rail and road (including unused)

reserves, along with other areas such as

cemeteries and reserves), remnant vegeta-

tion was maintained as reservoirs of local

native vegetation in the landscapes.

Uncleared land and the ‘wastelands of the

Crown’ supported the largest reservoirs of

biodiversity (Fig. 6).

A State Forests Department was estab-

lished in 1907 (Forests Commission of

Victoria (FCV) in 1918) and gradually

increased the area under its control with the

forestry school at Creswick established in

1910. Log volume from state forests (1919-

40) was about 80-100 M super feet p.a.

(423.9 super feet = 1 cubic metre). Native

vegetation cover increased in some areas

under the auspices of forestry and a slow

recovery of some aspects of natural capital

probably occurred. There was virtually no

virgin Box-Ironbark or River Red Gum
forests of any extent, and adjacent

Stringy bark- Peppermint Gum forests had

been "mined* (FCV, in NRCL1957). In the

1930s, the discovery enabling the use of

short-fibre eucalypt wood for paper was to

have a long-term effect on the management
and use of forests. The APMKraft pulp

mill at Maryvale was built in 1939 to

exploit the discovery, after the Victorian

Wood Pulp Agreement Act 1936 guaran-

teed the supply of eucalypt pulp from state

forest.

A variety of exotic softwood experimental

plots were established, and Monterey Pine

( Pinus radiata) was to emerge as the pre-

ferred softwood species. In 1924, the FCV
established a 30 000 acre plantation at

Anglesea (Wynd 1992) and about 50 000
acres of plantation in ‘waste land’ the

Crown provided for employment during the

Depression (NRCL 1957).

An emerging consciousness about the

environment was articulated by the

Australian Nature Association’s support for

the introduction of Arbor Day in Victorian

state schools in 1904 and Wattle Day (1

September) in 1911. The Koala, Phasco-

larctos cinereus, near extinction in the

1920s, was able to recover largely because

settlers in the 1890s had placed a population

on French Island, which was the source of

re-introductions over a 70 year period from

1923 (Mcnkhorst 1995). Late in the period,

natural history became popularised.

Wildlife: Australian Nature Magazine was
first published in Melbourne in October
1938. A consciousness about the contrast

between European and Koori world views

was also to be artistically articulated during

these times (Roberts 1986).

During this period Victorian Government
agencies such as the FCV, Department of

Agriculture, and State Rivers and Water
Supply Commission began to assist in the
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Fig. 12. Extent of forest vegeta-

tion (shaded) at Naringa! in

1 942, 1 966, 1971 and 1980.

Reproduced with permission
from Australian Wildlife

Research vol. 17: 325-347
(Bennett AF). Copyright
C’SIRO 1990. Published by
CS1ROPublishing, Melbourne
Australia

h ttp :// www.p uhlish.csiro.a u/

journals/wr .

resources (NRCL 1957). The period ended

with the beginning of WW2 and the 1939

bushfires that burnt approximately 6-8%

(1.5 to 2 million ha) of Victoria, including

approximately 20% of public land (DSE
2005). The conclusions of the subsequent

Streeton Royal Commission were signifi-

cant in public land management, particular-

ly the use of fire. Reinforced by the grass-

land fires of 1943 that killed 51 people and

250 000 sheep, future efforts were to be

directed to suppression (Arnold 1973).

1940-1970: Science for production and

emerging problems

The Korean War helped to initiate a

‘boom’ in wool prices - 1950-51 wool

earnt 18% of Australia’s export income

(Wadham el al. 1957). New land was
cleared, and land uses changed. Use of

Subterranean Clover and superphosphate

(Sub and Super) techniques became wide-

spread from the 1940s to 1950s (Smith

2000), resulting in a rapid decline in the

area of native pasture (Fig. 7). This had a

major effect on the grasslands and grassy

woodlands of Victoria and set the Western

Basalt Plains on a course to becoming the

most endangered Australian ecosystem by

the end of the 20th century, bringing asso-

ciated declines of dependent species such

as Eastern Barred Bandicoot Perameles

gimnii and a suite of grassland plants. The

fate of grasslands in Victoria is not unique;

indeed, a parallel decline occurred in 20th

century England because of the intensifica-

tion of agriculture and the use of nitroge-

nous and other fertilisers (Harvey 2002).

Compared to the previous period, deple-

tion of natural capital had accelerated. Sub

and Super was a mixed blessing: it ‘sta-

bilised’ many landscapes but also gave the

economic drive for additional clearing and

elimination of native pasture, changing the

biochemical make-up of the soil.

A public outcry prevented a large part of

Wilsons Promontory from being cleared

for ‘marginal’ farmland under the auspices

of the Soldier Settlement Commission of

Victoria (Marshall 1966). Native vegeta-

tion removal was concentrated in, but not

restricted to, the Malice where several of

the issues following WW1efforts were

replicated. In the 1940s and 1950s, new

techniques were established in some crop-

ping landscapes, increasing productivity. A
pasture phase (ley system) was included in

the rotation; planting annual medics and

18 The Victorian Naturalist
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Subterranean Clover and stubble retention.

This was aided by good seasons (OCE
1992). In 1947-48, 76% of wheat farms

carried sheep which totalled 34% of the

Victoria’s total herd (Wadham et al. 1957).

Productivity increased, becoming increas-

ingly reliant on external inputs such as fos-

sil fuels, fertilisers and pesticides.

Following WW2, transport, new machin-

ery (bulldozers) and Sub and Super turned

intact and variegated landscapes to relics

(Fig. 5). Most of the landscape around
Naringal (west of the Otways) was alienat-

ed prior to 1900 and finalised in the 1930s.

Although logged of mi liable timber, parts

of the area remained ‘intact’ up to the early

1940s but these had become relict by 1970

(Figs 5 and 12). The forest-dependent

mammalian fauna became greatly restrict-

ed with many species declining in abun-

dance (Bennett 1990). This clearing was
replicated in many areas of Victoria,

including smaller settlements such as

Mario in East Gippsland. A 1956-57 sur-

vey of 149 sheep farms, between Benalla

and Stawell (de Laine and Vasey 1961)

found that scrub or timber and swamps
constituted respectively only 2.5% and

0 5% of the farm area, with 94% being

pasture (native and improved) and 2.5%
crops. Native canopy was almost com-
pletely removed and moderate to severe

erosion was observed on 45%of farms.

The drought of 1944-45 resulted in a

decrease of 4 000 000 sheep and 200 000

cattle in Victoria (de Laine and Vasey
1961). This period saw a threefold increase

in the water storage capacity, most of

which was Murray River flow (Fig. 1 1).

This opened up new areas to irrigation.

Perhaps the symbol of the period, the tri-

state Snowy Mountains Scheme was
approved in July 1949 and completed in

1974. To satisfy the irrigation lobby, this

diverted 99% of the upper Snowy River

flows to the Murrumbidgee and Murray
Rivers (Miller 2005). In 1967 the upper

Snowy River flow stopped. The Kiewa
Hydro Electric Scheme (the second-largest

in mainland Australia) began in the late

1930s and was fully operational in 1961,

creating dams and channels on the Bogong
High Plains.

The fires of 1939 and the pulpwood
obligations prompted intensive manage-

ment of the mountain forest, and research

(e.g. by DH Ashton and TM Cuningham)
indicated that adequate regeneration

required a heavy cut (clearfelling, later to

be termed ‘full sunlight regeneration’) to

create a seedbed (AATSE 1988). Even-

aged forest management based on clear-

felling became ‘widely accepted in the

1960s and has remained the preferred

method in many areas’ (AATSE 1988).

The forestry estate was consolidated and

markets were strong, with housing booms
in the 1950s and 1960s. By 1947 the log

volume had risen to 260 million super feet

p.a. (about 300% more than in the previous

two decades) harvested from state forest,

and to 460 million in 1957 (NRCL 1957).

This rate of expansion was possible

through the exploitation of new areas with

new technology now including bulldozers

and chainsaws. Between 1939 and 1957,

1 6 000 km of roads and tracks were con-

structed (NRCL 1957). Timber was an

essential commodity for the war effort

(Arnold 1973). The previously depleted

Red Gumand Box-Ironbark forests were

yielding a ‘new crop’ of valuable poles,

fencing, fuel, etc. (NRCL 1957) and thus

would not reach maturity for tree hollows

-a resource upon which many of our fauna

depend. In 1957, the FCV observed that,

while production from private sources was
bound to decrease, that from State Forests

could be sustained and ‘with the exception

of sawn timbers, very greatly increased’

(NRCL 1957). The future of forestry and

what was to become the ‘woodchip debate’

was set.

At the beginning of the period, major
land-use issues were clearly emerging in

the agricultural landscapes. The Soil

Conservation Authority was established in

1950, replacing the Soil Conservation
Board. The Authority had jurisdiction over

all land, whether public or private. In the

public estate, the National Parks Act 1956

established the National Parks Authority,

which oversaw a very small but significant

estate (less than 1% of Victoria). These
advances in public policy were to have a

profound influence during the next period.

From 1959 Victoria led the way in

wildlife conservation under A Dunbavin
Butcher, Director of Fisheries and
Wildlife. Until then, no land had been set
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aside and managed for wildlife (Marshall

1966). The introduction in 1959 of game
licences (costing one pound per annum)
prompted game management and impor-

tantly wetland protection. In the next seven

years more than 100 000 acres of State

Wildlife Reserves were created, both for

wetlands (e.g. Kerang) and other environ-

ments (e.g. Rocky Range Reserve in the

Snowy River for protecting Brush-tailed

Rock-wallabies), and Serendip research

station was established.

The publication of Silent Spring (Carson

1962) provided sobering evidence about

the adverse ecological consequences of

organo-chlorines and other chemicals on

the environment and wildlife. In Australia

there began an understanding of the impor-

tance of protecting the environment, from

a local point of view, and constructing a

record of what remained. This led to works

such as The Great Extermination (Marshall

1966), and Handbook of Victorian Plants

(Willis 1962, 1973), a work critical to the

inventory of Victoria’s natural capital.

1971-2004

In the 1980s, broad-scale alienation and

conversion of native forest to pine planta-

tions on public land ceased. Direct, large-

scale ‘consumption’ of natural capital, typi-

cal of previous periods, declined in some
sectors. Tree clearance, which had averaged

1150 knr p.a. for over 100 years (Gilbee

1999), was reduced to an average of 107

km p.a. between 1972 and 1987 on private

land-mainly used for irrigated farmland

around Mildura and wheat cropping near

Horsham (Woodgate and Black 1988).

Native Vegetation Retention regulations

were established in 1989. and reduced

clearing to 2000-5000 ha p.a. in the first

decade". By 2000, about 900 000 ha of

native vegetation survived on private land.

‘Net gain', where native vegetation removal

was to be avoided, mitigated or offset,

became a government policy objective from

1997 (The State of Victoria 1997 ).

In 1970 and 1971, the area under pasture

in Victoria peaked at 12.3 million ha,

including I million ha of former crop land

(OCE 1992). The decline in wool prices

induced more landscape change and inten-

sification of agriculture (NLWRA200 Id).

By the 1990s this was concentrated in

western Victorian bioregions, already

under high environmental stress (Fig. 3).

Pastoral areas were converted to cropping

and plantations; ley systems to cropping

and irrigation/horticulture. Treed land-

scapes, native pasture and wetlands were

converted under intensification processes

such as laser levelling pivot irrigation,

raised bed cropping, Blue Gumplanta-

tions, in situ basalt rock crushing and stub-

ble burning (see Fig. 13 a.b,c). Combined,

these endeavours covered hundreds of km".

For example, the area of Blue Gumplanta-

tion in Victoria was very small in the early

1990s, yet 114 749 ha of hardwood planta-

tions (predominantly Blue Gum) were
planted between 1999 and 2001 (National

Forest Inventory 2004). In the south-west,

a large proportion of the tree cover was in

pine plantations (Gilbee 1999). Red Gum
and Bulokc 'pastoral' landscapes north of

Horsham began to change as inappropriate

stubble burning eliminated these trees (Fig.

13 a,b,c). The sustainability of these prac-

tices, where quality native vegetation

removal is required, has been challenged in

the planning system (Alexander 2005).

Depending on location, such intensifica-

tion has the potential to affect a suite of

threatened species, such as the Red-Tailed

Black-Cockatoo Calyptorhynchas hanks ii

graptogyne, Regent Parrot Polytelis

anthopeplus mondrchoicies , and Striped

Legless Lizard Deima impar. The imple-

mentation of the policy and spirit of net

gain (NRE 2002) should ensure that natur-

al capital is not further degraded at the

landscape and bioregional scales.

Increased chemical use, and progressive-

ly more expensive inputs (Fig. 14) was

another trend in the further industrialisa-

tion of agriculture. ‘Organic’ farming

arose as a partial response to this, and has

been an expanding sector by area and

value since the 1990s. The National

Standard for Organic and Bio-Dynamic

Produce requires landholders seeking certi-

fication as organic growers to develop,

within five years, 5% of their property as

treed areas, grassland or other reserves

which are uncultivated and not intensively

grazed. Recently, genetically modified

(GM) crops are seen by some as the next

agricultural advance. In Victoria, commer-

20 The Victorian Naturalist



History Symposium

600

1975 1980 1985 1990 1995
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Fig. 14. Australian sales of Agrochemicals. (Hei ath 1998)

cial cultivation of GMcanola is currently

under a four year moratorium.

However, agricultural productivity

increased over the century and had out-

paced demand (Barr 2005). Farmers’ terms

of trade declined steadily from the early

1970s, the number of Victorian farms

halved from the 1970s to the 1990s while

their area doubled (OCE 1992). The era of

the yeoman farmer was past its zenith and

a family farm of one generation could not

necessarily support the family of the next

(see Barr 2005). The relative importance of

agriculture to the Australian economy
declined over the period,

-

' yet about two
thirds of Victoria had been historically

alienated for agriculture and the sector

consumed more than 77% of the water

resources (DSE 2004). New socio-eco-

nomic drivers of land-use change were
emerging across Victoria, e.g. value of

land (Fig. 15). The implications of these

for natural capital will be discussed in Part

2 of this article.

The National Land and Water Resources

Audit (NLWRA2002b) concluded that

Agricultural development has disturbed the

rate and sometimes the direction of the eco-

logical processes of natural landscapes.

Some types of degradation (e.g. soil loss by

erosion and dryland salinity) have long-term

or irreversible consequences; other forms

(e.g. leaching of nutrients, surface acidifica-

tion) can be remedied with appropriate

actions.
4

As Smith (2000) observed, past advances in

agronomy ‘may well sow the seeds of their

own ultimate decline (as successful Sub and

Super has caused acidification)’. The envi-

ronmental costs of native vegetation loss,

altered flow regimes and water budgets, and

changes in soil chemistry and structure, were

being quantified at site, landscape and
regional scales. The existing condition of

many natural assets in both terrestrial and

freshwater environments were poor, with

future projections showing high risk of fur-

ther deterioration (e.g. VCMC2002;
NLWRA2001 a-c). Modelling of groundwa-

ter hydrology indicated that Victoria may
face a fivefold increase in the area affected

by dryland salinity by 2050 (NLWRA
2001b). This is the legacy of excessive

clearing of vegetation from recharge areas

(Fig. 16). The area affected by soil acidity is

projected to double over the same time

frame (VCMC2002). The amalgam of these

assessments found Victoria with a very high

concentration of bioregions under high envi-

ronmental stress at the national level and

these were all landscapes historically allo-

cated to agriculture (Fig. 3; Table 1).
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The building of water impoundments was
a major response to drought. However,
damming of rivers affects flow regimes,

one of the major determinants of the health

of freshwater biodiversity (Koehn and
O’Connor 1990). Major dam construction

peaked during this period (focused on
Murray River flow) and stopped in 1983

(Fig. 1 1), leaving the Ovens River the only

substantial Victorian river flowing unregu-

lated into the Murray. The Murray River’s

mouth in South Australia closed for the

first time in 1981, and has required periodic

dredging since 2003 to keep it open. The
Murray- Darling Basin Commission capped

water extraction in 1 992 and rights to water

became tradeable, on the assumption that

the rights would migrate to the most eco-

nomic use. The effects of the changing
flow regime (seasonality, frequency,
extent) and water extraction on the Murray,

its biota and adjacent vegetation (c.g. Red
Gum forests wetlands) has been dramatic

(see Mackay and Eastbum 1990). The con-

cept of environmental water and flows for

all inland waters became an issue in the

1990s, and in 2003 commitments were

made by government for an environmental

flow of 21% to the iconic Snowy River

(Miller 2005, see also part 2). Now, Lake

Mokoan in north-east Victoria, which was
built for irrigation in the late 1960s, is to be

decommissioned and drained in 2007-2008

and the Winton wetlands are to be restored

(DPC 2004). Water allocation, conserva-

tion and use remain key environmental

issues as the finite nature of the resource is

recognised.

Community awareness of environmental

decline saw new programs developed in

Victoria, a notable one being Landcare in

1986, which became a national program in

1989. Developed to help landholders com-

bine their efforts to tackle environmental

problems that directly affected productivi-

ty, such as rabbits and soil erosion, it

evolved to become more holistic, including

biodiversity conservation. The Land For

Wildlife scheme was introduced to encour-

age and promote improved biodiversity

stewardship across landholders’ properties

including habitat remnants. From an initial

six properties (totalling 1055 ha) having

179 ha (17%) of retained wildlife habitat in

1981, the scheme now has 5936 properties
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Fig. 15. Ratio of land value to agricultural value in Victoria (1997). Source: Barr and Karunaratne

2002
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Fig. 16. The relationship between tree cover and stream condition.

(totalling 561 244 ha) of which 161 409 ha

(29%) is being retained or restored as

wildlife habitat (DSE Land For Wildlife

Database, unpubl.). Trust for Nature, the

oldest conservation land trust in Australia,

has 30 000 ha of habitat and native vegeta-

tion permanently protected under

covenants with 600 landholders (Di

Lorenzo et al. 2005).

The rise and expression of a ‘conserva-

tion ethic’ is evident in the expansion of

the parks estate. Public debate in the late

1960s and early 1970s concerning clearing

the Little Desert for farming led to the
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establishment of the Land Conservation

Council (LCC) to examine systematically

the best uses of public land. Credence was
given to uses that had been neglected in

the past, such as national parks and
wildlife conservation (LCC 1988). The
LCC’s process of developing a public

report on the history and assets was to

have profound and beneficial effects on the

public estate. The LCC sponsored a range

of systematic surveys of the flora and
fauna that formed databases that are still

expanding and being used today (e.g. The
Victorian Department of Sustainability and

Environment Flora Information System
and Atlas of Victorian Wildlife). Over 25

years this unique Victorian innovation, and

its successors the Environment
Conservation Council (ECC) and Victorian

Environment Assessment Council

(VEAC), recommended a series of expan-

sions to the conservation reserve system,

resulting in a growth from 4% of the

State's area in 1970 to over 16% in 2004.

This growth was complemented by inter-

national reserve systems; for example,

Victoria now has 10 Ramsar wetlands of

international signi licance.

The rising community concerns and
articulation about our natural heritage were

promoted by a range of community-based

organisations such as the FNCV, Bird

Observer’s Club of Australia and Victorian

National Parks Association, and provided

the LCC with information. Although the

core of the reserve system was to be based

on existing public land, other important

initiatives such as the Roadside
Conservation Committee sought to have

biodiversity conservation incorporated into

the management of other public land.

In the late 1960s, Greens Road was con-

structed into the Errinundra Plateau, and

the last major area of Victorian virgin for-

est was made available to logging.

Intensification of forestry (wood chipping,

short rotations) on public land became a

source of consistent national debate from

the 1970s (sec Rawlinson 1977). The com-

munity came to expect more from forests

than commodities, and the conservation of

forest-dependent flora and fauna, many of

which were reliant on mature forest or tree

hollows, became featured in the debates.

Concepts such as the CAR (comprehen-

sive, adequate and representative) reserve

system (Commonwealth of Australia 1997)

and the national Regional Forest

Agreement processes arose from these

debates. As part of a sustainable forests

agenda, the Victorian Government
announced in 2002 that it intended to

reduce logging in the Otway State Forest

by 25%and phase it out by 2008.

The value of applied science to agricul-

ture, demonstrated in the prior period, saw

the Department of Primary Industries estab-

lish 19 research centres across Victoria by

2002. However, in contrast to earlier peri-

ods there was an increase in the study and

application of the ‘new’ sciences of ecolo-

gy and conservation biology. One focus of

this was threatened species and communi-
ties. The Flora and Fauna Guarantee Art

1988 (Vic.) and Environmental Protection

and Biodiversity Conservation Act 1999

(Commonwealth) sought, among other

things, to list threatened species and com-

munities and threatening processes/
Recovery actions prompted the develop-

ment of new knowledge. Many of the listed

threatening processes are the biological

consequences of past land and water use

and management.

This new knowledge led to a better

understanding of species and ecosystems,

and the need for a more holistic landscape

approach and use of concepts, such as

ecosystem services. Mistakes in the distant

past might have been caused by ‘igno-

rance
1

, but increased knowledge means
that present and future judgements must

weigh a broader range of evidence that

includes effects on biodiversity.

Historically, Victoria has set trends in

many aspects of land tenure and manage-

ment. Compared to other States Victoria

has: a high percentage of alienated land; a

high level of clearing; a low level of lease-

hold land; a very low level of indigenous

land management; a high level of public

land dedicated to conservation: and a high

percentage of stressed bioregions (Fig. 3;

Table 1). Victoria has entered a ‘maturing’

phase in land-use and management that

now recognises some natural capital assets.

The International Panel on Climate Change

(2001a, 2001b) concluded that

‘Greenhouse Effect’ climate change is hap-

pening at an unprecedented rate and
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anthropogenic causes are implicated. The
predicted climate change threatens biodi-

versity assets and related ecosystem ser-

vices at the global scale, with 15 to 37% of
the world’s species at risk of extinction

(Thomas et al. 2004; for Victoria see
Brereton et at. 1995). Adaptation to this

novel threatening process will be the chal-

lenge of the present century and Victoria’s

natural capital will require additional pro-

tection and systematic replenishment in

future.

Summary of Part 1

The history of land use in Victoria in the

19th century broadly follows patterns seen
in North America, Canada and Argentina,

and was a product of the colonialism of the

time. Indigenous peoples were displaced

and Europeans invaded the landscape, first

as pastoral ists and then as cultivators and
‘owners’. The effects on natural capital

were probably more rapid in Victoria
because of the unique and isolated biodi-

versity, the climate (droughts), fragility of
the soils, novelty of the exotics (ungulates,

rabbits and foxes) and the spread of small

farms encouraged after the gold rushes.

This mode of production, augmented by
agronomy and water engineering, would
dominate the landscape for well over a

century. Natural capital across many land-

scapes was converted to economic and
social wealth. Lessons from this new land-

scape (drought, soil fragility) were slowly
learnt and land management problems
related to depletion of the natural
capital-soil, air. water and biodiversity-pro-

gressively manifested themselves in the

1 9th and 20th centuries.

The rise of conservation on both public

and private land expanded in the latter part

ol the 20th century. As we have gained a

better understanding of our natural capital

and landscape processes, sobering realities

have become apparent. Some past land-
scape debt has already been incurred and is

yet to be expressed. Even if all the active

processes that have depleted our living nat-

ural capital could cease today, many of the

degrading processes would continue for
decades. But we are more mindful of this

than ever before. The breadth and depth of
these issues are enormous, as society
aspires to reach an ecologically sustainable

state. The historical imbalance between the

triple bottom line elements of economy,
society and environment is clear. In part 2

of this paper we will examine how the past

trends might be reversed, and the balance

somewhat restored.

Notes
'This paper is a modified version of a talk given

al the FNC’V 1 25th anniversary Symposium in

May 2005. The arguments and evidence in this

paper and other images were presented on that

occasion. Reconstructed sequences of images
were used to visualise an impression of his-

toric changes at a statewide and landscape
scale and the results of these changes in terms
of on-site natural capital loss. Copies of the
presentation (PDF format on CD), including
images that could not be reproduced in this

article, arc available from the authors or
FNCV.

2003: Victorian plantations: Tree ownership -

hardwood 154,650 ha (0.6% public) and soft-

wood 21 1,961 (1% public); Land ownership -

hardwood (public 6.7%) and softwood (53%
public) (National Forest Inventory 2004)

The gross value of Australian agricultural pro-
duction as a proportion of total factor income
was about 22% in 1975 but had declined to

about 5% in 2004 (ABS).
The national Standing Committee on

Agriculture definition of ‘sustainable agricul-

ture’ included ‘adverse impacts on the natural

resource base of agriculture and associated
ecosystems arc ameliorated, minimised or
avoided' (cited in NLWRA2001c).

5As of October 2005, 530 ta.xa. 36 communities
and 36 potentially threatening processes had
been listed under the Flora and Fauna
Guarantee Act, and 198 Action Statements had
been prepared.
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Editors’ note

The tribute to Bary Dowling, published in The Victorian Naturalist, 122 (5) on pages

246-247, made no mention of Bary having spent part of his childhood in Ballarat.

Because this experience was the subject of Bary’s autobiography, Mudeye ,
it may be

of some interest to readers.
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